Local Mechanical Environment and Spinal Trabecular Volumetric Bone Mineral Density Measured by Quantitative Computed Tomography: A Study on Lumbar Lordosis.
There have been some reports on the association between spinal balance parameters and regional BMD, but the results are controversial. The purpose of this study is to evaluate the relationship between spino-pelvic parameters and regional volumetric bone mineral densities (vBMD) measured by quantitative computed tomography (QCT) in the lumbo-sacral region of patients undergoing lumbar fusion surgery. The data of consecutive patients undergoing posterior lumbar spinal fusion with preoperative CT was reviewed. QCT measurements were conducted in L1 to S1 vertebral trabecular bone. The associations between spino-pelvic sagittal parameters and vBMDs were evaluated. Multivariate analyses adjusted with age, gender, race and BMI were conducted with vBMD as the response variable. 144 patients were included in the final analyses. Mean age (± SD) was 65.4±11.8. Mean vBMD in L1 (± SD) was 118.3±37.4 mg/cm3. After adjusting by cofactors, lumbar lordosis (LL) was negatively associated with vBMDs in all levels from L1-L5, (% regression coefficients and adjusted R-squared values: L1: -0.438, 0.268; L2 -0.556, 0.296; L3 -0.608, 0.362; L4 -0.554, 0.228; L5 -0.424, 0.194), but not in S1. Sacral slope was negatively associated with vBMD only at L4 (% coefficient:-0.588, R-squared: 0.208). Other parameters were not significantly associated with vBMDs at any levels. Higher LL was associated with lower vBMDs in all lumbar spine levels. Our results suggest that BMD is affected not only by metabolic factors, but also by the mechanical environment. Further longitudinal studies are needed to elucidate this effect of vBMD on clinical outcomes.